CEDIA in vitro diagnostics with a novel homogeneous immunoassay technique. Current status and future prospects.
CEDIA assays represent a state of the art technique utilizing two genetically engineered, enzymatically inactive fragments of beta-galactosidase as the basis for a homogeneous enzyme immunoassay. The smaller, amino-terminal polypeptide, designated the enzyme donor (ED), can recombine spontaneously with the large residual fragment, called the enzyme acceptor (EA), to form active beta-galactosidase, in a process called complementation. ED have been designed in such a way that a ligand, such as a hormone or drug, can be chemically attached to a specific amino acid residue without affecting the enzyme complementation. However, the binding of a ligand-specific antibody to the ED-ligand conjugate will inhibit complementation. If a sample containing ligand is added to the reaction mixture, the ligand will compete with the ED-ligand conjugate for the limited number of antibody binding sites. Thus, the ligand concentration in the sample will modulate enzymatic activity by influencing the amount of free ED-ligand conjugate available for complementation. The basic technology of CEDIA assays has a number of inherent advantages, the most important of these being a linear calibration curve with high precision over the whole assay range, lack of endogeneous enzyme activity and minimal serum interference, chemically defined conjugates and flexibility in assay design. These provide significant advantages in comparison to other homogeneous immunoassay techniques. As a result, CEDIA assays have been successfully developed for high concentration drugs such as theophylline, phenobarbital and phenytoin as well as for very low concentration analytes such as digoxin, B12 and folate. In a modified assay format, even the determination of binding proteins has been accomplished, an example being thyroxine binding proteins in the CEDIA T-uptake assay. More recently, the methodology has been extended to the measurement of high molecular weight analytes like ferritin.